Atrial fibrillation (AF) is a very common arrhythmia in clinical practice. Its incidence and prevalence are age-related and are growing in the last years. Age is a risk factor also for coronary artery disease (CAD), and with the evolution of preventive care, the first event (acute coronary syndrome (ACS) or percutaneous coronary intervention (PCI)) takes place at a later age. If elderly patients with AF and CAD undergo ACS or PCI, they have indication to assume triple therapy. Triple therapy (oral anticoagulation (OAC) plus dual antiplatelet therapy (DAPT)) exposes patients to high bleeding risk. In the last 10 years, several clinical trials have tested dual therapy (OAC plus single antiplatelet therapy) in AF patients who undergo ACS or elective PCI. WOEST trial has tested warfarin + clopidogrel against triple therapy. PIONEER AF-PCI trial has tested low-dose rivaroxaban + P2Y12 inhibitor or very low-dose rivaroxaban + DAPT against standard triple therapy with warfarin. RE-DUAL PCI trial has tested two doses of dabigatran + P2Y12 inhibitor against standard triple therapy with Warfarin. AUGUSTUS trial has tested apixaban against warfarin both in dual therapy with P2Y12 inhibitor and in triple therapy with a P2Y12 inhibitor and aspirin. ENTRUST-AF PCI, last published study, has tested edoxaban + P2Y12 inhibitor against triple therapy. All these trials show dual therapy reduces significantly bleeding risk than triple therapy. In this paper, we analyze these clinical trials to understand if dual therapy results can be applied to elderly patients and what is probably the better approach in elderly AF patients undergo to ACS or PCI.
Introduction


Atrial fibrillation (AF) is the most common arrhythmia in elderly people and it is one of the principal cause of heart failure, stroke, and cardiovascular morbidity. AF prevalence and incidence are age-related and are growing year by year. It is estimated that by 2030 will be 14-17 million AF patients only in Europe. [1] Also, coronary artery disease (CAD) has an age-related prevalence and in the last years, the success of cardiovascular prevention politics has delayed the age of the first ischemic event. This implies that CAD patients are getting older and with many comorbidities. [2] Frailty is then an important parameter to consider when we approach elderly patients with CAD and especially with acute coronary syndromes (ACS). [3] Often AF and CAD are coexisting in the same patient. About 30%60% of AF patients have a CAD, and between 5%15% of them will undergo percutaneous coronary intervention (PCI) during their lives. AF is also one of the most common arrhythmias during acute myocardial infarction (AMI). [4] Considering AF and CAD age-related prevalence is obvious that the majority of these patients are older adults. [4, 5] As a consequence, patients usually have to follow triple therapy, consisted of oral anticoagulant (OAC) associated with dual antiplatelet therapy (DAPT). [5] Is this therapy the better for elderly, and probably frail, patients? In this article, we discussed available information about triple therapy aimed to find a better approach to balance riskbenefit ratio in antithrombotic and antiplatelet therapy in elderly people, which could differ from this kind of triple therapy applied in adults.
Standard of care, ischemic vs. bleeding risk
It is known that OAC is more effective than single antiplatelet therapy or DAPT in stroke prevention in AF patients with CHA 2 DS 2 VASc score of more than two in men (or more than 3 in women). [1] This positive effect of OAC is more evident in elderly people who have a higher ischemic risk. [6] Therefore, in patients with high ischemic risk (CHA 2 DS 2 VASc score ≥ 2 in men and ≥ 3 in women), OAC is recommended. OAC therapy involves the use of vitamin K antagonist (VKA) or direct oral anticoagulant (DOAC). VKA therapy has difficult management because it has a narrow therapeutic range (INR: 2.0-3.0), food interaction and dose adjustments. DOAC therapy that includes direct Xa factor inhibitors (apixaban, edoxaban, and rivaroxaban) or thrombin inhibitor (dabigatran), has more simple management but it is possible to use it only in non-valvular AF and in non-severe renal failure. [1] In ACS and after a PCI with stent implantation, DAPT has demonstrated to be the best therapy to prevent stent thrombosis and major adverse cardiac events (MACE). [7] The last European Society of Cardiology (ESC) DAPT guidelines recommended DAPT therapy (aspirin plus clopidogrel) for 6 months after a PCI in stable CAD (1-3 months is high bleeding risk patients) and DAPT therapy (aspirin plus ticagrerol or prasugrel or clopidogrel) for 1 year after ACS (6 month in high bleeding risk patients). [8] In patients with both AF and ACS or PCI, combination therapy with OAC and DAPT is indicated to prevent both thromboembolic complications and MACE or stent thrombosis. Unfortunately, the weak point of this triple therapy is that it could cause bleeding in patients. In a cohort study on 82,854 AF Danish people (mean age 73.9 years), Hansen, et al. [9] demonstrated that triple therapy increases fatal and non-fatal bleeding risk by three times compared with OAC mono-therapy. In the work of Hess, et al., [10] no differences are shown in MACE (combined of death, AMI, stroke) between triple therapy and DAPT in 4959 patients (age ≥ 65 years) with AMI and AF (32.6% vs. 32.7%, P = 0.99). The superiority of triple therapy over DAPT is only in stroke prevention (3.2% vs. 4.7%, P = 0.02). On the other hand, triple therapy increases significantly bleeding (17.6% vs. 11.0%, P < 0.0001) than DAPT and in particular doubles intracranial bleeding (3.4% vs. 1.5%, P = 0.001). The correct balance between ischemic and bleeding risk is not usually simple to do. For the estimation of ischemic/thromboembolic risk, it is in use CHA 2 DS 2 VASc score (Congestive heart failure, Hypertension, Age ≥ 75 years, Diabetes, Stroke, Vascular disease, Age ≥ 65 years, female Sex) in AF patients. Acute presentation and coronary anatomical type of lesion are parameters used for the estimation of ischemic risk in CAD patients. Scores available for evaluation of bleeding risk in AF patients are: HASBLED (Hypertension, Abnormal renal/liver function, Stroke, Bleeding history, Labile INR, Elderly > 65 years, Drugs/Alcohol), HEM-ORR 2 HAGES (Hepatic/renal dysfunction, Ethanol abuse, Malignancy, Older age > 75 years, Reduced platelet function, Rebleeding risk, Hypertension, Anaemia, Genetic factor, Excessive falls, Stroke) and ATRIA (anaemia, severe renal disease, age ≥ 75 years, prior bleed, hypertension). In CAD, short DAPT rather than standard/long DAPT is recommended when PRECISE-DAPT score ≥ 25. PRECISE-DAPT score is a bleeding risk score calculated by an algorithm that considers hemoglobin, white blood cells, age, creatinine clearance and prior bleeding. [1, 5] How it is possible to observe, most of the parameters are both ischemic/ thromboembolic and bleeding risk factors. In elderly people, in addition to older age, per se an ischemic and bleeding risk factor, coexist several comorbidities such as hypertension, diabetes, previous stroke, anemia and chronic renal failure that increase both ischemic and hemorrhagic risk. All these important considerations in clinical practice make difficulty in choosing the right therapy.
Can dual therapy be the solution? WOEST, PIONEER AF-PCI, RE-DUAL PCI, AUGUSTUS and ENTRUST-AF PCI trials
Triple therapy bleeding problem has encouraged scientific research in the last decade ( Table 1 ). The first is WOEST trial, which has compared, in 573 patients (mean age 68.7 years) undergoing PCI and receiving OAC, dual therapy (clopidogrel plus warfarin) against triple therapy (aspirin, clopidogrel and warfarin). WOEST trial has demonstrated dual therapy is more safety than triple therapy with a significant reduction in total bleeding (19.4% vs. 44.4%, P < 0.0001) and more effective, with decrease in composite events (stroke, death, myocardial infarction, re-PCI/CABG, stent thrombosis) (11.1% vs. 17.6%, P = 0.025). [11] The small sample size is one of the main limitations of WOEST trial, in fact it has not enough powerful to evaluate efficacy endpoint. Moreover, dual therapy bleeding reduction is principal due to reduction in TIMI minimal (6.5% vs. 16.7%, P < 0.001) or minor (11.2% vs. 27.25, P < 0.001) bleeding events, without any differences in TIMI major bleeding between dual and triple therapy (3.2% vs. 5.6%, P = 0.159). [12] The second trial that has evaluated dual vs. triple therapy is PIONEER AF-PCI. 2124 patients (mean age 70.1 years) with non-valvular AF and undergoing PCI were randomized in three groups. Group 1 (709 patients, mean age 70.4 years) was treated with rivaroxaban 15 mg OD (with reduction to 10 mg in moderate renal impairment, glomerular filtration rate (GFR): 3050 mL/min) plus P2Y12 inhibitor (clopidogrel, ticagrelor or prasugrel) for 12 months. Group 2 (709 patients, mean age 70.0 years) was treated with rivaroxaban 2.5 mg (b.i.d) plus DAPT and then rivaroxaban 15 mg OD plus low-dose aspirin till to 12 months. Group 3 (706 post-hoc analysis has demonstrated a reduction in all-cause mortality and in recurrent hospitalization for rivaroxaban groups. PIONEER AF-PCI trial has some limits: it is not powered for efficacy outcome analysis; low-dose of rivaroxaban (15/10 mg OD) is tested for stroke prevention in AF people only in a small trial on 639 Japanese patients (J-ROCKET) where non-inferiority against warfarin is not demonstrated; very low-dose of rivaroxaban (2.5 mg, b.i.d) is not approved for stroke prevention in AF. [13] [14] [15] In RE-DUAL PCI trial, 2725 AF patients who received PCI (mean age 70. 25 .7% in triple therapy group (HR = 0.72, P < 0.001 for non-inferiority) and 15.4% in 110 mg dual therapy compared to 26.9% in corresponding triple therapy group (HR = 0.52, P < 0.001 for non-inferiority; P < 0.001 for superiority). There were no differences in the incidence of composite efficacy endpoint (all-cause death, thrombotic events or unplanned revascularization) between the union of two dual therapy groups compared to the triple therapy group (13.7% vs. 13.4%, HR = 1.04, P = 0.005 for noninferiority). The power of the study was not permitted to compare a single dose of dabigatran groups with triple therapy for efficacy endpoint. [16] In AUGUSTUS trial, 4614 AF patients (mean age: 70.7 years) with ACS or PCI who were treated with P2Y12 inhibitor (clopidogrel, ticagrelor or prasugrel) first were randomized to VKA or apixaban (5 mg (b.i.d) or 2.5 mg (b.i.d) if reduction dose criteria was present) and then each group were randomized to aspirin or placebo. Incidence of primary safety outcome (major bleeding or clinically relevant non-major bleeding) is 10.5% in apixaban group compared to 14.7% in VKA group (HR = 0.69, P < 0.001 for non-inferiority and for superiority) and 16.1% in patients receiving aspirin compared to 9.0% in patients receiving placebo (HR = 1.89, P < 0.001). The highest number of bleeding was reported in a triple therapy group with P2Y12 inhibitor plus aspirin plus VKA (18.7%). The lowest number of bleeding was reported in dual therapy with P2Y12 inhibitor plus apixaban (7.3%). AUGUSTUS trial confirms that dual therapy (apixaban+P2Y12 or VKA+P2Y12) reduce bleeding as compared to triple therapy (apixaban+P2Y12 aspirin or VKA+P2Y12+aspirin). Inside each therapy, regimen (dual or triple therapy) use of apixaban is safer than the use of VKA as OAC. Incidence of ischemic events (myocardial infarction, stent thrombosis, stroke or urgent revascularization) was similar in all groups. Apixaban administration, instead, has reduced hospitalization compared to VKA group. [17] The last published trial is ENTRUST-AF PCI. 1506 AF patients (mean age 70 years) who received PCI for stable CAD (48%) or for ACS (52%) were randomized 1: 1 to receive edoxaban regimen or VKA regimen. Edoxaban regimen group (751 patients; mean age 69 years) was treated with edoxaban 60 mg OD (with reduction to 30 mg OD in renal impairment with GFR 15-50 mL/min or in bodyweight less or equal to 60 kg or in patients using potent P-glycoprotein inhibitors) plus clopidogrel (or prasugrel or ticagrelor at discretion of the investigator) for 12 months. VKA regimen group (755 patients; mean age 70 years) was treated with VKA plus clopidogrel (or prasugrel or ticagrelor at discretion of the investigator) for 12 months plus low-dose aspirin for a minimum of 1 month up to 12 months. P2Y12 inhibitor choice and triple therapy duration was made before randomization. Incidence of primary safety outcome (ISTH major bleeding or clinically relevant non-major bleeding) is 17% in edoxaban regimen compared to 20% in VKA group (HR = 0.83, P < 0.001 for non-inferiority and P = 0.115 for superiority). After 12 months of follow-up, the incidence of efficacy outcome (the composite of cardiovascular death, stroke, systemic embolic events, AMI and stent thrombosis) is 7% in edoxaban regimen and 6% in VKA regimen (HR = 1.06). The rates for each component of the efficacy outcome were similar between regimens. ENTRUST-AF PCI trial has some limits: it is not powered for efficacy outcome analysis; bleeding reduction in edoxaban regimen group is due to reduction in clinically relevant non-major bleeding with same incidence of major bleeding between groups (6% in edoxaban regimen and 6% in VKA regimen). [18] 
Discussion
All these trials have shown that dual therapy reduces significantly bleeding risks as compared to triple therapy without an increase in ischemic events. RE-DUAL PCI and AUGUSTUS, the only two trials with enough statistical power, have demonstrated that removing aspirin from triple therapy does not increase ischemic events. Data on dual therapy with DOACs plus P2Y12 inhibitor has been showed an average reduction in major bleeding about 35%. Trials demonstrated 21% of reduction in safety endpoint with dabigatran 150 mg (b.i.d), 37% of reduction with rivaroxaban 15/10 mg OD (the real dual therapy arm in trial), 42% of reduction with dabigatran 110 mg (b.i.d), 60% of reduction with apixaban and 15% of reduction with edoxaban ( Figure 1) . In all these trials, there is a little representation of elderly population. In PIONEER AF-PCI, about one third of patients (34%) were more than 75 years old, in RE-DUAL PCI elderly patients (age ≥ 80 years or age ≥ 70 years old in Japanese people) were 22.9% of total trial population and this data is not known in WOEST, in AUGUSTUS and in ENTRUST-AF PCI trials where mean age was respectively 69.9, 70.7 and 70 years. Analyzing trials patients here we can find a population poor in comorbidity, thus it can not reflect typical frail elderly patient. Mean CHA 2 DS 2 VASc score was 3.8 in PIONEER AF-PCI, 3.6 in RE DUAL-PCI, 3.9 in AUGUSTUS and 4 in ENTRUST-AF PCI. Mean HASBLED score was 3.0 in PIONEER AF-PCI, 2.7 in RE DUAL-PCI, 2.9 in AUGUSTUS and 3.0 in ENTRUST-AF PCI. For renal function, only 18% of WOEST patients have history of renal failure, in PIONEER AF-PCI mean creatinine clearance was 78.8 mL/min with 27.9% of patients with a moderate renal impairment and only 0.8% of patients with a severe renal impairment, in RE DUAL-PCI mean creatinine clearance was 78.5 mL/min, in AUGUSTUS, 91.6% of patients have a serum creatinine < 1.5 mg/dL and in ENTRUST-AF PCI mean creatinine clearance was 71.8 mL/min. No data were available about hemoglobin values or anemia history and about previous bleeding events in trials population (except in WOEST trail where only 5% of patients have a history of gastrointestinal bleeding and in ENTRUST-AF PCI trial where only 6%7% of patients have a history of bleeding). [11, 14, [16] [17] [18] Elderly people with AF are at higher risk of both stroke and bleeding events than younger patients. Although the bleeding risk is increased, OAC benefits to prevent stroke and death are more evident in elderly than in younger patients, thus OAC is an essential part of AF therapy in elderly patients. [19, 20] Van Rein, et al., [21] find a very high rate of bleeding events in very old patients (age > 90 years) or in patients with a CHA 2 DS 2 VASc score ≥ 6 or with previous major bleeding when they are under triple therapy. Frailty, per se is an independent predictor of major bleeding in elderly patients with ACS. [22] In clinical practice, often AF elderly patients in particular, coexist frailty and comorbidity are undertreat without the administration of OAC for bleeding prevention. Medical doctors, when treating elderly patients, are more afraid of bleeding events than of ischemic events. [20] DOAC has shown to reduce bleeding events as compared with VKA and this safety profile is present also in elderly patients. [23] In RELY trial, a sub-analysis in elderly patients (> 75 years), dabigatran 110 mg has the same rate of stroke and ischemic events of VKA (1.89% vs. 2.14%) but less intracranial hemorrhages (ICH) (0.37% vs. 1.00%). Dabigatran 150 mg reduce stroke rate (1.43% vs. 2.14%) and ICH (0.41% vs. 1.00%) as compared with VKA. There are no significant differences between dabigatran 110/150 and VKA in the elderly. [23, 24] In elderly (> 75 years) subgroup analysis of ROCKET-AF trial, rates of stroke or systemic embolism (2.29% vs. 2.85%), major bleeding (4.86% vs. 4.40%) and ICH (0.66% vs. 0.83%) were similar with rivaroxaban versus warfarin. [23, 25] Apixaban, in ARISTO-TLE trial subgroup of elderly patients, significantly reduce the rate of stroke and systemic embolism (1.56% vs. 2.19%), major bleeding (3.33% vs. 5.19%) and ICH (0.43% vs. 1.29%). [23, 26] Edoxaban reduce significantly ICH as compared with VKA in a subgroup of elderly (> 75 years) patients of ENGAGE AF-TIMI 48 trial (0.5% vs. 1.2%) without significant differences in stroke and systemic embolism (1.9% vs. 2.3%) and in major bleeding (4.0% vs. 4.8%). [27, 28] These data could induce medical doctors to use DOAC to prevent stroke or systemic embolism also in elderly patients.
Often, real-world elderly patients are frail, with many comorbidities, and do not resemble those of the trials ("fit" elderly). Anemia, polypharmacy, falls, cognitive status impairment, renal failure and nutritional status are conditions often present in elderly people and frequently need to be considered when analyzing bleeding risk. In population of frail, elderly patients bleeding events are much more present than in fit elderly population because comorbidity and frailty are important bleeding risk factors. If we do not consider dabigratran 150 mg (b.i.d.), which is not indicated in frail elderly patients, an average reduction of dual therapy (DOACs plus P2Y12 inhibitor) in major bleeding risk rise to about 39%. If we assume that this surprising results, obtained in trials where there is a small representation of elderly population (represented by "fit elderly"), are also maintained in real-world frail elderly population, it is simple to understand that this result is the key to treating elderly patients with AF and ACS/PCI. In fact, in a population with higher absolute bleeding events, the same relative reduction means a more significant absolute reduction in event numbers.
Conclusions
It is known that bleeding events, in particular, major bleeding events, are associated with worsening of prognosis, with rehospitalization, and with death in frail elderly people. [29, 30] As already mentioned, triple therapy increases risk of bleeding in AF patients with ACS or PCI and in particularly in frail-elderly patients, it is essential to balance between benefits of antithrombotic and antiplatelet therapy and bleeding prevention.
Although frail elderly patients are not well studied in these trials, we think that results of dual therapy trials in the reduction of bleeding events without increasing ischemic events are relevant, especially in this setting of patients with very high bleeding risk.
In order to reduce bleeding risk in elderly patients it is
Journal of Geriatric Cardiology | jgc@jgc301.com; http://www.jgc301.com possible to do: (1) DOACs have shown to reduced bleeding event as compared with VKA. [23] [24] [25] [26] [27] [28] DOACs using over VKA to stroke prevention in AF could be recommended. (2) When antiplatelet therapy is indicated for ACS or PCI in AF patients, the possibility of treat elderly patients with FA and ACS/PCI only with dual therapy (without aspirin) is an important opportunity. Dual therapy with DOACs should be preferred to dual with VKA to reduce major bleeding. Clopidogrel is P2Y12 inhibitor more used in dual therapy trials (> 90%) and in frail elderly patients it is probably the safest. [11] [12] [13] [14] [15] [16] [17] [18] (3) Use triple therapy should be only when ischemic risk is very high (STEMI, complex PCI, main left PCI) and for the shortest possible time (one month). [8] 
